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Marine ecosystem dynamics and degradation in 

coastal oceans

Zooplankton

Harmful algal blooms

i n t he East  Chi na Sea
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zooplankton

Â Quantity

Biomass

Â Quality

Biodiversity

Nutritional value (or 

biochemical 

contents)

Jellyfish vs copepod

VS



Biochemical fingerprints in 

zooplankton

Â Proteins

Â Carbohydrates

Â Lipids

Â Nucleic Acids

DNA RNA



Proteins

Many functions: the embodiment of life

Total protein content

Amino acids

Enzymes
Protein content is a good indicator of the nutritive 

state of the animals and, also, it is a good tool for 

elucidating food-competitive capacities among 

species. The amino acid composition of the species 

is a good indicator of the trophic niche and the 

adaptations of the species to abiotic factors.

(Cástor Guisande, 2006)



Carbohydrates 
Energy supply for metabolism
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Lipid

Â Triacylglycerol

Â Phospholipid

Â Wax esters é

Â Fatty acids

Essential Fatty Acid (EFA)

e.g. EPA C20:5(n-3), DHA C22:6(n-3)

Litzow et al(2006) EFA limitation hypothesis during ecosystem regime shift

Good indicator for feeding relationships, trophic position,  
and physiology of a species.



General biochemical composition of 

zooplankton 
Â Comparison of the biochemical composition of 182 freshwater and 

marine species (Ventura, 2006)



Â Among these compounds, lipids are those which 
have received the highest research effort (140 
species were found with data on lipid content, 
which was more than twice the number of 
species for which data on protein were found). 

Â Lipids also exhibited the highest variability in 
minimum-maximum ranges, most significantly so 
for copepods.

(Ventura, 2006)



Using fatty acids in Population 

dynamics study of key 

zooplankton species in 

YSCWM Calanus Sinicus

Â The most dominant 

zooplankton species in the 

Yellow Sea

Â Great importance in trophic 

transfer from phytoplankton 

to fish

Â Tight linkage with YSCWM 

during summer time

Calanus sinicus
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Fatty acid?



Fatty acid composition of some dominant 

zooplankton species in the Yellow Sea

Qingdao

Shanghai

KOREA

Jan 2008

Methods:

Besides traditional net-sampling and 

microscopic counting,

Zooplankton assemblage samples 

by vertically towing a net (500 um in 

mesh size and 0.5 m2 in mesh 

mouth). Dominant species such as 

Calanus sinicus were picked out for 

further analysis.

Samples were freeze-dried. Fatty 

acids were extracted and analyzed 

with GC-MS.


